NOCODE2.005C3 PATENT 
ELECTRONIC EYEWEAR WITH HANDS-FREE OPERATION 



Reference to Related Application 
[0001] The present application claims priority benefit under 35 U.S.C. § 119(e) 
from U.S. Provisional Application Nos. 60/399,317, filed July 26, 2002, and 60/460,154 filed 
April 3, 2003, the disclosures of both of which are incorporated herein by reference. 

Background of the Invention 

Field of the Invention 

[0002] The present application is directed to wearable audio devices, and in 
particular, devices that humans can wear on their head and which include audio electronics 
such as, for example, speakers, microphones, storage and play back devices, and/or interface 
electronics for interacting with a wireless network. 
Description of the Related Art 

[0003] There are numerous situations in which it is convenient and preferable to 
mount audio output devices so that they can be worn on the head of a user. Such devices can 
be used for portable entertainment, personal communications, and the like. For example, 
these devices could be used in conjunction with cellular telephones, cordless telephones, 
radios, tape players, MP3 players, portable video systems, hand-held computers and laptop 
computers. 

[0004] The audio output of many of these systems is typically directed to the 
wearer through the use of transducers physically positioned in or covering the ear, such as 
earphones and headphones. Earphones and headphones, however, are often uncomfortable to 
use for long periods of time. 

[0005] In the cell phone industry, certain devices for remote use of a cell phone 
have become more popular. Certain companies have begun to widely distribute headsets for 
cell phones which allow a user to interact with the cell phone remotely. For example, a user 
can wear a headset having an earphone and a microphone connected by a flexible cable to a 
wireless transceiver which can be worn on the belt, for example. The transceiver 
communicates wirelessly with a cell phone. Thus, the user can interact with a cell phone 
without having the cell phone held against their head. However, with such headsets. 
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whenever a user wants to use the cell phone, they must reattach the headphone to their ear. 
Further, because the headphone is supported only by one ear, it imparts an unbalanced load 
on the head of the user. Such an unbalanced load, when applied for a long period of time, 
can cause muscular pain and/or headaches. 

Summary of the Invention 
[0006] In accordance with an embodiment of at least one of the inventions 
disclosed herein, an interactive audio device comprises a support configured to be supported 
on the head of a wearer. At least one audio output device carried by the support is configured 
to output sound audible to a wearer of the audio device. At least one input device carried by 
the support is configured to accept input fi*om the wearer of the audio device. An interface 
device carried by the support is configured to transmit audio menu options to the audio 
output device and to allow a user to select a menu option through actuation of the input 
device. The audio menu options may comprise a plurality of stored humanoid voice sounds 
corresponding to functions supported by a source device which send audio signals to the 
audio output device. 

[0007] In accordance with a further embodiment of at least one of the inventions 
disclosed herein, a method of browsing through a menu comprises the steps of wearing a 
wireless audio interface carried by an eyeglass frame, the eyeglass frame comprising at least a 
first speaker, a first input device, and a short range transceiver for commimicating with a 
source device which is electronically paired with the transceiver. The first input device is 
actuated, and a first signal is transmitted from the transceiver to the source device, the first 
signal corresponding to the actuation of the first input device. A second signal is received 
from the source device in response the first signal. A third signal is transmitted, 
corresponding to the second signal, from the transceiver to the first speaker. The third signal 
corresponds to a first aural menu option. 

[0008] Further features and advantages of the present inventions will become 
apparent to those of skill in the art in view of the detailed description of preferred 
embodiments which follows, when considered together with the attached drawings and 
claims. 

Brief Description of the Drawings 
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[0009] Figure 1 is a schematic representation of a front elevational view of a 
wearable audio device supported by a human head. 

[0010] Figure 2 is a left side elevational view of the audio device illustrated in 
Figure L 

[0011] Figure 3 A is a front, left side, and top perspective view of a modification 
of the wearable audio device illustrated in Figures 1 and 2. 

[0012] Figure 3B is a top plan view of the audio device illustrated in Figure 3A. 

[0013] Figure 3C is a schematic top plan view of the audio device of Figure 3A 
being worn on the head of a user. 

[0014] Figure 3D is a front, top, and left side perspective view of another 
modification of the wearable audio devices illustrated in Figures 1, 2 and 3A-C. 

[0015] Figure 3E is a rear, top and right side perspective view of the wearable 
audio device illustrated in Figure 3D. 

[0016] Figure 3F is a right side elevational view of the wearable audio device 
illustrated in Figure 3D. 

[0017] Figure 3G is a left side elevational view of the wearable audio device 
illustrated in Figure 3D. 

[0018] Figure 3H is a front elevational view of the wearable audio device 
illustrated in Figure 3D. 

[0019] Figure 31 is a top plan view of the wearable audio device illustrated in 
Figure 3D. 

[0020] Figure 3 J is a front, top, and left side perspective and exploded view of the 
wearable audio device illustrated in Figure 3D. 

[0021] Figure 3K is an enlarged left side elevational view of one of the speakers 
of the audio device illustrated in Figure 3D. 

[0022] Figure 3L is an enlarged front elevational view of the speaker illustrated in 
Figure 3K. 

[0023] Figure 3M is a schematic illustration of the audio device illustrated in 
Figure 3D. 
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[0024] Figure 4A is a schematic representation of a rear and left side perspective 
view of a further modification of the wearable audio devices illustrated in Figures 1, 2, and 
3A-J. 

[0025] Figure 4B is a schematic representation of a partial sectional and left side 
elevational view of the wearable audio device illustrated in Figure 4A being worn a human. 

[0026] Figure 5A is a partial sectional and side elevational view of a modification 
of the wearable audio device illustrated in Figure 4A. 

[0027] Figure 5B is a partial sectional and side elevational view of a modification 
of the wearable audio device illustrated in Figure 5 A. 

[0028] Figure 6 is a left side elevational view of a modification of the audio 
device illustrated in Figures 3-5 being worn on the head of a user. 

[0029] Figure? is a front elevational view of the audio device illustrated in 
Figure 6. 

[0030] Figure 8 is a schematic representation of a firont elevational view of a 
further modification of the audio device illustrated in Figures 1 and 2 being worn by a wearer 
and interacting with source electronics. 

[0031] Figure 9A is an enlarged schematic representation of a front elevational 
view of the audio device illustrated in Figure 8. 

[0032] Figure 9B is a schematic representation of a left side elevational view of 
the audio device illustrated in Figure 9A. 

[0033] Figure 10 is a schematic left side elevational view of a modification of the 
audio device illustrated in Figures 8 and 9A, B. 

[0034] Figure 1 1 is a front elevational view of the audio device illustrated in 
Figure 10. 

[0035] Figure 12 is a top plan view of the audio device illustrated in Figure 10. 

[0036] Figure 13 is a schematic representation of a partial cross-sectional view of 
a portion of any of the audio devices illustrated in Figures 1-12. 

[0037] Figure 14 is a schematic representation of a partial cross-sectional view of 
a modification of the portion illustrated in Figure 13. 
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[0038] Figure 15 is a left side elevational view of a modification of the audio 
devices illustrated in Figures 8-12. 

[0039] Figure 16 is a firont elevational view of the audio device illustrated in 
Figure 15. 

[0040] Figure 17 is a schematic illustration of communication hardware which 
can be incorporated into any of the wearable audio device as illustrated in Figures 1-16 and 
the communication hardware of another device. 

[0041] Figure 18 is a schematic representation showing three output signals, the 
uppermost signal being the output of a source device, and the lower signals being the 
representation of the output of an encoder/decoder device illustrated in Figure 17. 

[0042] Figure 19 is a schematic illustration of the decoder illustrated in Figure 17. 

[0043] Figure 20 is a schematic illustration of a modification of the decoder 
illustrated in Figure 19, which can be incorporated into any of the wearable audio devices 
illustrated in Figures 1-16. 

Detailed Description of the Preferred Embodiment 

[0044] With reference to Figures 1 and 2, an audio device 10 includes a support 
12 and left and right speakers 14, 16. 

[0045] The audio device 12 is illustrated as being supported on the head 18 of a 
human. The head 18 includes a nose 19, and left and right ears 20, 22. The schematic 
representation of human ears 20 and 22 are intended to represent the tissue forming the 
"pinna" of a human ear. With reference to Figure 2, the meatus of the external auditory canal 
24 is illustrated schematically as a circle (in phantom) generally at the center of the left ear 
20. 

[0046] The support 12 is configured to be supported by the head 18. Thus, the 
support 12 can be in the form of any known headwear. For example, but without limitation, 
the support 12 can be in the form of a hat, sweatband, tiara, helmet, headphones, and 
eyeglasses. 

[0047] Advantageously, the support 12 is configured to support the speakers 14, 
16 at a position juxtaposed to the ears 20, 22, respectively, without applying a force against 
the ears 20, 22 sufficient for anchoring the speakers 14, 16 in place. Thus, the support 12 
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contacts the head 18 at a position other than the outer surface of the ears 20, 22. As shown in 
Figure 1, the support 12 is supported by the head 18 by a support portion 26 which contacts a 
portion of the head 18 other than the outer surface of the ears 20, 22. For example, but 
without limitation, the support 26 can contact the top of the head 18, the sides of the head, 
top of the nose 19, forehead, occipital lobe, etc. 

[0048] The audio device 10 also includes support members 28, 30 which extend 
from the support 12 to the speakers 14, 16, respectively. The support members 28, 30 are 
provided with sufficient strength to maintain the position of the speakers 14, 16 such that the 
speakers 14, 16 are spaced from the outer surface of the ears 20, 22. 

[0049] Optionally, the support members 28, 30 can be made from a flexible 
material configured to allow the speakers 14, 16 to be moved toward and away from the ears 
20, 22, respectively. AUematively, the support members 28, 30 can be mounted relative to 
the support 12 with a mechanical device configured to allow the speakers 14, 16 to be moved 
toward and away from the ears 20, 22 respectively. The same mechanical device or an 
additional mechanical device can also optionally be configured to allow the speakers 14, 16 
and/or supports 28, 30 to be translated forward and rearwardly relative to the support 12. 
Further, such mechanical devices can be used in conjunction with the flexibility provided to 
the support members 28, 30 from a flexible material noted above. As such, the user can 
adjust the spacing between the speakers 14, 16 and the ears 20, 22 to provide the desired 
spacing. 

[0050] As noted above, the speakers 14, 16 are spaced from the ears 20, 22 such 
that the speakers 14, 16 do not engage the outer surface of the ears 20, 22 with sufficient 
force to provide an anchoring effect for the speakers 14, 16. Thus, the speakers 14, 16 can 
make contact with the ears 20, 22, at a pressure less than that sufficient to cause discomfort to 
the user. 

[0051] Comfort of the user is further enhanced if the support 12 is configured to 
maintain gaps 32, 34 between the speakers 14, 16 and the ears 20, 22, respectively. As such, 
the chance of irritation to the user's ears 20, 22 is eliminated. Preferably, the gaps 32, 34 are 
within the range from about 2 mm to about 3 cm. The gaps 32, 34 can be measured from the 
inner surface of the speakers 14, 16 and the outer surface of the tragus (small projection along 
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the front edge of a human ear which partially overlies the meatus of the external auditory 
canal 24) (Figure 2). 

[0052] Such a spacing can allow the support 12 to be removed and replaced onto 
the head 18 of the user without rubbing against the ears 20, 22. This makes the audio device 
10 more convenient to use. 

[0053] A modification of the audio device 10 is illustrated in Figure 3 A, and 
referred to generally by the reference numeral lOA. Components of the audio device lOA 
that are the same as the audio device 10 have been given the same reference numeral, except 
that a letter "A" has been added thereto, 

[00541 In the illustrated embodiment of the audio device lOA, the support 12A is 
in the form of an eyeglass 40. The eyeglass 40 comprises a frame 42 which supports left and 
right lenses 44, 46. Although the present audio device lOA will be described with reference 
to a dual lens eyeglass, it is to be understood that the methods and principles discussed herein 
are readily applicable to the production of frames for unitary lens eyeglass systems and 
protective goggle systems as well Further, the lenses 44, 46 can be completely omitted. 
Optionally, at least one of the lenses 44, 46 can be in the form of a view finder or a video 
display unit configured to be viewable by a wearer of the support 12A. 

[0055] Preferably, the lenses 44, 46 are configured to provide variable light 
attenuation. For example, each of the lenses 44, 46 can comprise a pair of stacked polarized 
lenses, with one of the pair being rotatable relative to the other. For example, each lens of the 
stacked pairs can comprise an iodine stained polarizing element. By rotating one lens relative 
to the other, the alignment of the polar directions of the lenses changes, thereby changing the 
amount of Ught that can pass through the pair. U.S. Patent No. 2,237,567 discloses iodine 
stained polarizers and is hereby expressly incorporated herein by reference. Additionally, 
rotatable lens designs are disclosed in U.S. Patent No. 4,149,780, which is hereby expressly 
incorporated herein by reference. 

[0056] Alternatively, the lenses 44, 46, can comprise photochromic compositions 
that darken in bright light and fade in lower light environments. Such compositions can 
include, for example, but without limitation, silver, copper, and cadmium hahdes. 
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Photochromic compounds for lenses are disclosed in U.S. Patent Nos. 6,312,811, 5,658,502, 
4,537,612, each of which are hereby expressly incorporated by reference. 

[0057] More preferably, the lenses 44, 46 comprise a dichroic dye guest-host 
device configured to provide variable light attenuation. For example, the lenses 44, 46 can 
comprise spaced substrates coated with a conducting layer, an alignment layer, and preferably 
a passivation layer. Disposed between the substrates is a guest-host solution which 
comprises a host material and a Ught-absorbing dichroic dye guest. A power circuit (not 
shown) can be supported by the frame 42. The power circuit is provided with a power supply 
connected to the conducting layers. Adjustment of the power supply alters the orientation of 
the host material which in tum alters the orientation of the dichroic dye. Light is absorbed by 
the dichroic dye, depending upon its orientation, and thus provides variable Hght attenuation. 
Such a dichroic dye guest-host device is disclosed in U.S. Patent No. 6,239,778, which is 
hereby expressly incorporated by reference. 

[00581 The frame 42 also comprises left and right orbitals 48, 50 for supporting 
the left and right lenses 44, 46, respectively. Although the present inventions will be 
described in the context of a pair of orbitals 48, 50 which surround the respective lenses 44, 
46, the principles of the present inventions also apply to eyeglass systems in which the frame 
only partially surrounds the lens or lenses, or contacts only one edge or a portion of one edge 
of the lens or each lens as well, hi the illustrated embodiment, the orbitals 48, 50 are 
connected by a bridge portion 52. 

[0059] The eyeglass 40 is also provided with a pair of generally rearwardly 
extending ear stems 54, 56 configured to retain the eyeglass 40 on the head of a wearer. In 
addition, an open region 58 is configured to receive the nose of the wearer, as is understood 
in the art. The open region 58 may optionally be provided with a nose piece, either connected 
to the lens orbitals 48, 50, or the bridge 52, or directly to the lenses, depending on the 
particular embodiment. Alternatively, the nose piece may be formed by appropriately 
sculpting the medial edges of the orbitals 48, 50 and the lower edge of the bridge 52, as in the 
illustrated embodiment. 

[0060] The frame 42 and the ear stems 54, 56 can be made from any appropriate 
material, including polymers and metals. Preferably, the frame 42 and the ear stems 54, 56 
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are manufactured from a polymer. The orbitals 48, 50 can be separately formed and 
assembled later with a separately manufactured bridge 52, or the orbitals 48, 50 and bridge 52 
can be integrally molded or cast. When a metal material is used, casting the eyeglass 
components directly into the final configuration desirably eliminates the need to bend metal 
parts. 

[0061] The ear stems 54, 56 are pivotally connected to the frame 42 with hinges 
60, 62. Additionally, the ear stems 54, 56 preferably include padded portions 64, 66, 
respectively. The padded portions preferably comprise a foam, rubber, or other soft material 
for enhancing comfort for a wearer. The padded portions 64, 66 preferably are positioned 
such that when the audio device IDA is worn by a wearer, the padded portions 64, 66 lie 
between the side of the user's head and the superior crux and/or upper portion of the helix of 
the wearer's ears. 

[00621 In the illustrated embodiment, the support members 28A, 30A are in the 
form of support arms 68, 70 extending downwardly from the ear stems 54, 56, respectively. 
As such, the speakers 14 A, 16A can be precisely positioned relative to the ears 20, 22 
(Figure 1) of a wearer's head 18. In particular, because the eyeglass 40 is generally supported 
at three positions, the alignment of the speakers 14A, 16A with the ears 20, 22 can be reliably 
repeated. In particular, the eyeglass 40 is supported at the left ear stem in the vicinity of the 
left ear 20, at the bridge 52 by a portion of the user's head in the vicinity of the nose 19, and 
at the right ear stem 56 by a portion of the user's head 1 8 in the vicinity of the ear 22. 

[0063] Optionally, the support arms 68, 70 can be flexible. Thus, users can adjust 
the spacing 32, 34 between the speakers 14A, 16A and the ears 20, 22, respectively. Once a 
wearer adjusts the spacing of the speakers 14A, 16A from the ears 20, 22, respectively, the 
spacing will be preserved each time the wearer puts on or removes the eyeglass 40. 

[0064] Further, the support arms 68, 70 can be attached to the ear stems 54, 56, 
respectively, with mechanical devices (not shown) configured to allow the support arms 68, 
70 to be adjustable. For example, such a mechanical device can allow the support arms 68, 
70 to be pivoted, rotated, and/or translated so as to adjust a spacing between the speakers 
14A, 16A and the ears 20, 22. The same mechanical devices or other mechanical devices can 
be configured to allow the support arm 68, 70 to be pivoted, rotated, and/or translated to 
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adjust a forward to rearward alignment of the speakers 14 A, 16A and the ears 20, 22, 
respectively. Such mechanical devices are described in greater detail below with reference to 
Figures 3D-J. 

[0065] With the configuration shown in Figure 3 A, the audio device lOA 
maintains the speakers 14A, 16A in a juxtaposed position relative to the ears 20, 22, 
respectively, and spaced therefrom. Thus, the user is not likely to experience discomfort 
from wearing and using the audio device lOA. 

[00661 Preferably, the support arms 68, 70 are raked rearwardly along the ear 
stems 54, 56, respectively. As such, the support arms 68, 70 better cooperate with the shape 
of the human ear. For example, the helix and the lobe of the human ear are generally raised 
and extend outwardly fi"om the side of a human head. The helix extends generally from an 
upper forward portion of the ear, along the top edge of the ear, then downwardly along a 
rearward edge of the ear, terminating at the lobe. However, the tragus is nearly flush with the 
side of the human head. Thus, by arranging the support arm 68, 70 in a rearwardly raked 
orientation, the support arms 68, 70 are less likely to make contact with any portion of the 
ear. Particularly, the support arms 68, 70 can be positioned so as to be lower than the upper 
portion of the helix, above the lobe, and preferably overlie the tragus. 

[0067] Alternatively, the support arm 68, 70 can be attached to the ear stems 54, 
56, respectively, at a position rearward from the meatus of the ears 20, 22 when the eyeglass 
40 is worn by a user. As such, the support arms 68, 70 preferably are raked forwardly so as 
to extend around the helix and position the speakers 14A, 16A over the tragus. This 
construction provides a further advantage in that if a user rotates the eyeglass 40 such that the 
lenses 44, 46 are moved upwardly out of the field of view of the wearer, the speakers 14A, 
16A can be more easily maintained in alignment with the ears 20, 22 of the wearer, 

[0068] Preferably, the support arm 68, 70 are raked rearwardly so as to form 
angles 72, 74 relative to the ear stems 54, 56. The angles 72, 74 can be between 0 and 90 
degrees. Preferably, the angles 72, 74 are between 10 and 70 degrees. More preferably, the 
angles 72, 74 are between 20 and 50 degrees. The angles 72, 74 can be between about 35 and 
45 degrees. In the illustrated embodiment, the angles 72, 74 are about 40 degrees. 
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[0069] Optionally, the support arm 68, 70 can be curved. In this configuration, 
the angles 72, 74 can be measured between the ear stems 54, 56 and a line extending from the 
point at which the support arm 68, 70 connect to the ear stems 54, 56 and the speakers 14A, 
16A. 

10070] The audio device lOA can be used as an audio output device for any type 
of device which provides an audio output signal. The audio device lOA can include an audio 
input terminal disposed anywhere on the eyeglass 40 for receiving a digital or analog audio 
signal. Preferably, wires connecting the input jack (not shown) with the speakers 14A, 16A 
extend through the interior of the ear stems 54, 56 so as to preserve the outer appearance of 
the eyeglass 40. Alternatively, the audio device lOA can include a wireless transceiver for 
receiving digital signals from another device. 

[0071] With reference to Figures 3D-3J, a modification of the audio devices 10, 
lOA is illustrated therein and referred to generally by the reference numeral lOA', The audio 
device lOA' can include the same components as the audio devices 10, lOA except as noted 
below. Components of the audio device lOA' that are similar to the corresponding 
components of the audio devices 10, lOA are identified with the same reference numerals 
except, that a has been added thereto. 

[0072] The audio device lOA' is in the form of an eyeglass 12 A' having a frame 
40 A'. The audio device lOA' also includes a device for the storage and playback of a sound 
recording. 

[0073] As noted above, an aspect of at least one of the inventions disclosed herein 
includes a realization that the forward to rearward spacing of the bridge of a human nose to 
the auditory canal of the ear falls into a relatively narrow range of distances for large portions 
of the population. For example, the forward-to-rearward spacing from the bridge of the nose 
to the auditory canal is normally between about 4 7/8 inches to about 5 1/8 inches, and often 
between about 4 % inches and about 5 1/4 inches. Corresponding anterior-posterior plane 
adjustability of the speakers is preferably provided. 

[0074] Thus, with reference to Figure 3F, the audio device lOA' is configured 
such that the supports 68', 78', can translate, along a forward to rearward direction, over a 
range identified generally by the reference numeral Rt. Preferably, the range Rt is at least 
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about 1/8 of one inch. Further, the range Rt can be at least about of one inch. Further, the 
range Rt can be in the range of from about 0.25 inches to about 1.5 inches, and, in one 
construction, is about 0.75 of one inch. As such, a substantial percentage of the human 
population will be able to align a Center of the speakers 14A', 16A' with their auditory canal. 

[0075] With reference to Figure 3G, a further advantage is provided where the 
diameter Ds of the speakers 14A', 16A' is greater than about 0.5 inches, such as about 1 inch 
or greater. As such, an effective range Re (Figure 3F) over which the speakers 14A', 16A' 
can reach, is significantly enhanced with respect to the above-noted nose bridge to auditory 
canal spacings for humans. 

[0076] Thus, the connection between the supports 68', 70' to the ear stems 54', 
56', respectively, can be configured to allow a limited translational range of movement of Rt 
yet provide a larger range of coverage Re. 

[0077] Preferably, the connection between the support 68', 70' and the ear stems 
54', 56', is configured such that the translational position of the speakers 14A', 16A' is 
maintained when a user removes the audio device lOA' from their head. For example, the 
connection between the supports 68', 70', and the ear stems 54', 56' can generate sufficient 
friction so as to resist movement due to the weight of the supports 68', 70' and the speakers 
14A', 16A'. Alternatively, the connection or an adjustment device can include locks, clips, 
or other structures to prevent unwanted translational movement of the speakers 14A', 16A'. 
As such, a further advantage is provided in that a user can repeatedly remove and replace the 
audio device lOA' without having to readjust the translational position of the speakers 14 A', 
16A'. 

[0078] Another advantage is provided where the supports 68', 70' are made from 
a material that is substantially rigid, at least at room temperature. For example, with 
reference to Figure 3F, the angles 72', 74' defined between the supports 68', 70' and the ear 
stems 54', 56', respectively, can be maintained at a predetermined value while the speakers 
14 A', 16A' can be moved over the range Rt. Thus, as noted above with reference to 
Figure 3 A and the description of the angles 72, 74, the angles 72', 74' can be maintained at a 
desired angle as a user moves the speakers 14A', 16 A' over the range Rt. 
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[00791 Optionally, the supports 68', 70' can be made from a material that can be 
deformed at room temperature. However, more preferably the material is sufficiently rigid 
such that substantial pressure is required to change the angle 74'. Alternatively, the supports 
68', 70' can be 'made from a thermally sensitive material that can be softened with the 
application of heat. Thus, a wearer of the audio device lOA' can heat the supports 68', 70' 
and adjust the angle 74' to optimize comfort for the particular wearer. Such thermal sensitive 
materials are widely used in the eyewear industry and thus a further description of such 
materials is not deemed necessary for one of ordinary skill in the art to make and use the 
inventions disclosed herein. 

[0080] Preferably, the angles 72', 74' are sized such that the spacing Vs between 
the center C of the speakers 14A', 16A' and a lower surface of the ear stems 54', 56' is 
within the range of about 0.75 of an inch to about 1.25 inches. One aspect of at least one of 
the inventions disclosed herein includes the realization that there is little variation in the 
spacing for adult humans between the center of the auditory canal and the connecting tissue 
between the pinna of the ear and the skin on the side of the head. In particular, it has been 
found that in virtually all humans, the distance between the upper most connection of the ear 
and the head to the center of the auditory canal is between 0.75 of an inch and 1.25 inches. 
Thus, by sizing the angles 72', 74' such the spacing Vs is between about 0.75 of an inch and 
1.25 inches, the audio device lOA can be worn by virtually any adult human and has 
sufficient aUgnment between the wearer's auditory canal and the center C of the speakers 
14A', 16A'. Further, where the diameter Ds of the speakers 14A', 16A' is about 1 inch, 
almost any human can wear the audio device lOA' without having to adjust the angles 72', 
74'. In other words, the auditory canal of virtually any himian would be aligned with a 
portion of the speakers 14A', 16A' although the wearer's auditory canal might not be 
precisely aligned with the center C of the speakers 14A', 16A'. 

[0081] With reference to Figure 3H, the supports 68', 70' are configured to allow 
the speakers 14A', 16A', respectively, to pivot toward and away from an ear of a user. For 
example, as shown in Figure 3H, the supports 68', 70' are connected to the ear stems 54', 
56', respectively, so as to be pivotable about a pivot axis P. As such, the speakers 14A', 
16A' can be pivoted or swung about the pivot axis P. 
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[0082] The range of motion provided by the connection between the supports 68', 
70' and the ear stems 54', 56' is identified by the angle S in Figure 3H. In Figure 3H, the 
speaker 14A' is illustrated in an intermediate position in the range of motion provided by the 
connection between the support 68' and the ear stem 54'. 

[0083] The illustration of the speaker 16A' includes a solid line representation 
showing a maximum outward position of the speaker 16A'. Additionally, Figure 3H includes 
a phantom illustration of the speaker 16A' in a maximum inward position. The angle S 
illustrates a range of motion between a maximum outward position (solid line) and a 
maximum inward position (phantom line) of the speaker 16A'. 

[0084] Preferably, the range of motion S is sufficiently large to allow any human 
wearer of the audio device lOA' to position the speakers 14A', 16A' such that sound emitted 
from the speakers 14A', 16A' is clearly audible yet comfortable for the wearer of the audio 
device lOA'. For example, human ears vary in the precise shape and size of the outwardly 
facing features. As such, one wearer of the audio device IDA' may have outer facing features 
of their ear that project further than another wearer of the audio device lOA'. Thus, one 
wearer may prefer the speakers 14A', 16A' to be positioned more inwardly than another 
wearer. 

[0085] Further, some wearers of the audio device lOA' may prefer to press the 
speakers 14 A', 16 A' into contact with the outer surfaces of their ears. For example, some 
users may desire to experience to loudest possible volume from the speakers 14A', 16A'. 
Thus, by pressing the speakers 14A', 16A' against their ears, the perceived volume of the 
sound emitted from the speakers 14A', 16A- will be the greatest. 

[0086] Alternatively, other users may prefer to have the speakers spaced from the 
outer surfaces of their ear so as to prevent contact with the ear, yet maintain a close spacing 
to preserve the perceived volume of the sound emitted from the speakers 14A', 16A'. 
Additionally, a user may occasionally wish to move the speakers 14A', 16A' further away 
from their ears, so as to allow the wearer better hear other ambient sounds when the speakers 
14A', 16A' are not operating. For example, a wearer of the audio device lOA' might wish to 
use a cellular phone while wearing the audio device IDA'. Thus, the wearer can pivot one of 
the speakers 14A', 16A' to a maximum outward position (e.g., the solid line illustration of 
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speaker 16A' in Figure 3H) to allow a speaker of the cell phone to be inserted in the space 
between the speaker 16A' and the ear of the wearer. As such, the wearer can continue to 
wear the audio device lOA' and use another audio device, such as a cell phone. This 
provides a further advantage in that, because the audio device lOA' is in the form of 
eyeglasses 12A', which may include prescription lenses or tinted lenses, the wearer of the 
audio device lOA' can continue to receive the benefits of such tinted or prescription lenses 
while using the other audio device. 

[0087] An additional advantage is provided where the pivotal movement of the 
supports 68', 70' is isolated from the translational movement thereof For example, the 
connection between the supports 68', 70' and the ear stems 54', 56' can be configured so as 
to allow a user to pivot the supports 68', 70' without substantially translating the supports 
68', 70' forwardly or rearwardly. In one embodiment, the connections can be configured to 
provide more perceived frictional resistance against translational movement than the 
fnctional resistance against pivotal movement about the pivot axis P (Figure 3H). Thus, a 
user can easily pivot the speakers 14A', 16A' toward and away from their ears without 
translating the speakers 14A', 16A'. Thus, the procedure for moving the speakers 14A', 
16A' toward and away from a wearer's ears can be performed more easily and, 
advantageously, with one hand. 

[0088] The range of motion S is generally no greater than about 180°, and often 
less than about 90°. In one preferred embodiment, the range of motion S is no more than 
about 30° or 40°. The connection between the support 68', 70' and the ear stems 54', 56', 
respectively, is generally configured to provide a sufficient holding force for maintaining a 
rotational orientation of the speakers 14A', 16A' about the pivot axis P. For example, the 
connection between the supports 68', 70' and the ear stems 54', 56', respectively, can be 
configured to generate sufficient friction to resist the forces generated by normal movements 
of a wearer's head. 

[0089] A further advantage is achieved where sufficient friction is generated to 
prevent the pivotal movement of the speakers 14A', 16A' when the audio device lOA' is 
removed from the wearer and placed on a surface such that the speakers 14A', 16A' support 
at least some of the weight of the audio device lOA'. For example, when a wearer of the 
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audio device lOA' removes the audio device lOA' and places it on a table with the speakers 
14A\ 16A' facing downwardly, the speakers 14A', 16A' would support at least some of the 
weight of the audio device lOA'. Thus, by providing sufficient friction in the connection 
between the supports 68', 70' and the ear stems 54', 56', respectively, the position of the 
speakers 14A', 16A' can be maintained. Thus, when the wearer replaces the audio device 
lOA', the speakers 14A', 16A' will be in the same position, thereby avoiding the need for the 
wearer to reposition speakers 14A', 16A'. 

[0090] As noted above, an aspect of one of the inventions disclosed herein 
includes the realization that where an electronic device that is worn in the same manner as a 
pair of eyeglasses includes a user operable switch for controlling a function of the electronics, 
the comfort of the wearer of the audio device can be enhanced where the switches are 
operable without transferring a substantial load to the head of the wearer. For example, 
where the electronic device includes buttons for controlling an aspect of the device, a further 
advantage is provided where a support surface is provided opposite the button such that a 
user can apply a balancing force to the actuation force applied to the button, thereby 
preventing a substantial force from being transferred to the head of the wearer. 

[0091] With reference to Figure 31, the audio device IDA' can include at least one 
button 73a. In the illustrated embodiment, the audio device lOA' includes five buttons; a 
first button 73a and a second button 73b mounted to the left ear stem 54', and a third button 
73c, a fourth button 73d, and a fifth button 73e mounted to the right ear stem 56'. Of course, 
this is one preferred embodiment of the arrangement of the buttons 73 a, 73b, 73c, 73d, 73e. 
Other numbers of buttons and other arrangements of buttons are also applicable. 

[0092] As shown in Figure 3H, the button 73a is mounted on an upwardly facing 
surface of the ear stem 54'. Additionally, the ear stem 54' has a lower surface that faces in a 
generally opposite direction to the direction towards which the upper surface of the ear stem 
54' faces. Thus, as shown in Figure 3H, the user can use a finger 71 to actuate the button 73a 
and a thumb 69 to counteract the actuation force of the finger 71 by pressing on the lower 
surface of the ear stem 54'. As such, the wearer or user of the audio device IDA' can actuate 
the button 73a without imparting a substantial load to the wearer of the audio device lOA'. 
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[0093] This provides a further advantage in that a repeated appHcation of a force 
against the audio device lOA' that is transferred to the head of the wearer of the audio device 
lOA' is avoided. For example, where the audio lOA' is in the form of eyeglasses \2A\ a 
wearer of the eyeglasses 12A' can be subjected to irritations if the wearer repeatedly presses 
the eyeglasses 12A' to actuate a switch. Further, such repeated loads can cause headaches. 
Thus, by configuring the ear stems 54A' such that the button 73a can be depressed without 
transferring a substantial load to the wearer of the ear glasses 12A', such irritations and 
headaches can be avoided. 

[0094] Further, by disposing the button 73a on an upper portion of the ear stems 
54A', and by providing the ear stems 54A' with an opposite lower surface that faces an 
opposite direction relative to the upper surface, a wearer can grasp the ear stems 54A' from 
the side, as illustrated in Figure 38, thereby allowing the user to counteract the actuation force 
required to actuate the button 73a without having to insert a finger between a side of the 
wearer's head and ear stems 54 A'. 

[0095] Figure 3 J illustrates an exemplary embodiment of the audio device lOA. 
As shown in Figure 3J, the left side ear stem 54A' defines an electronic housing portion 250 
which defines an internal cavity 252 configured to receive electronic components. The 
electronics housing 250 includes an upper surface 254 and lower surface 256. The upper 
surface 254 extends generally outwardly fi-om the ear stems 54A' and around the internal 
cavity 252. The upper surface also includes apertures 256, 258 through which the button 73a, 
73b, respectively, extend. 

[0096] The housing 250 includes a lower surface 260. The lower surface 260 
(which may contain apertures or slots) faces in an opposite direction fi-om the upper surface 
254 of the housing 250. Preferably, the lower surface 260 is at least about 0.5 inches, and 
may be 0.75 inches or more wide. As such, the lower surface 260 provides a surface which 
allows a wearer to easily grasp the ear stems 54 A' so as to balance an actuation force 
suppUed to the button 73a, 73b. 

[0097] A cover member 262 cooperates with the housing 250 to define the closed 
internal cavity 252. In the illustrated embodiment, the internal cavity 252 includes at least 
one compartment configured to receive an electronic circuit board 264 which includes at least 
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one switch for each of the buttons 73a, 73b. Li an exemplary but non-limiting embodiment, 
the board 264 can include two switches, one for each of the buttons 73a, 73b, which are 
configured to control a volume output from the speakers 14A', 16A'. The cover 262 can be 
attached to the ear stems 54A' with any type of fastener, such as, for example, but without 
limitation, screws, rivets, bolts, adhesive, and the like. 

[0098] In the illustrated embodiment, the housing 250 also defines a hinge recess 
262. Additionally, the cover member 262 includes a complimentary hinge recess 268. The 
recesses 266, 268 are sized to receive a hinge pin 270. In the illustrated embodiment, the 
hinge pin 270 is hollow and includes an aperture therethrough. The ends of the hinge pin 270 
are configured to be engaged with corresponding portions of the fi*ame 42' so as to anchor the 
position of the hinge pin 270 relative to the fi-ame 42'. When the cover 262 is attached to the 
housing 250, with the hinge pin 270 disposed in the recesses 266, 268, the ear stem 54A' is 
pivotally mounted to the firame 42'. The aperture extending through the hinge pin 270 
provides a passage through which electrical conduits can pass, described in greater detail 
below. 

[0099] The housing 250 also includes a power source recess (not shown). The 
power source recess includes an opening 272 sized to receive a power storage device 274. In 
the illustrated embodiment, the power storage device 274 is in the form of an AAAA-sized 
battery. Of course, the power storage device 274 can be in the form of any type or any size of 
battery and can have any shape. However, a fiirther advantage is provided where a standard- 
sized battery such as an AAAA battery is used. For example, as described in greater detail 
below, this size battery can be conveniently balanced with other electronic components 
configured for playback of a sound recording. 

[0100] A door 276 is configured to close the opening 272. In the illustrated 
embodiment, the door 276 is preferably hingedly connected to a housing 250 so as to allow 
the door to be rotated between an open position and a closed position. Figures 3D-3I illustrate 
the door 276 in a closed position. 

[0101] The ear stem 56' includes a housing 280 defining an internal cavity 282 
configured to receive at least one electronic component. The housing 280 also includes upper 
and lower surfaces (unnumbered) that can be configured identically or similarly to the upper 
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and lower surfaces 254, 260 of the housing 250. However, in the illustrated embodiment, the 
upper surface of the housing 280 includes 3 apertures configured to receive portions of the 
buttons 73c, 73d, 73e. Thus, a further description of the housing 280 is not necessary for one 
of ordinary skill in the art to make and use the inventions disclosed herein. 

[0102] The internal cavity 282, in the illustrated embodiment, is configured to 
receive a printed circuit board 284. In the illustrated embodiment, the printed circuit board 
284 includes one switch for each of the buttons 73c, 73d, and 73e. Additionally, the printed 
circuit board 284 includes an audio file storage and playback device 286. 

[0103] The device 286 can be configured to store and playback any type of 
electronic audio and/or video file, hi the illustrated embodiment, the device 286 includes a 
memory, an amplifier, and a processor. The memory, amplifier, and the processor are 
configured to operate together to function as an audio storage and playback system. For 
example, the audio storage and playback system can be configured to store MP3 files in a 
memory and to play back the MP3 files through the speakers 14A', 16A'. Suitable 
electronics for enabling and amplifying MPS storage and playback are well known in the art, 
and may be commercially available from Sigmatel, Inc. or Atmel, Inc. Thus, further 
description of the hardware and software for operating the device 286 as a storage and 
playback device is not necessary for one of ordinary skill in the art to make and use the 
inventions disclosed herein. 

[0104] Advantageously, the printed circuit board 284 also includes or is in 
electrical communication with a data transfer port 388. In the illustrated embodiment, the 
housing 280 includes an aperture (not shown) disposed in a position similar to the position of 
the aperture 272 on the housing 250. In the housing 280, however, the aperture is aligned 
with the data transfer port 288. Thus, when the printed circuit board 284 is received in the 
internal cavity 282, the data transfer port 288 is aligned with the aperture, 

[0105] A door 290 is configured to open and close the aperture through which the 
data port 288 is exposed. Preferably, the door 290 is hingedly engaged to the housing 280, in 
an identical or similar manner as the door 276. In the illustrated embodiment, the door 290 
can be pivoted relative to housing 280, thereby exposing the data transfer port 288. In the 
illustrated embodiment, the data transfer port is configured to operate according to the 
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universal serial bus (USB) transfer protocol. Optical data ports may alternatively be used. 
As a further alternative, MPS files may be uploaded from a source using wireless systems, 
such as BLUETOOTH® protocols, as is discussed below. Further, the device 286 is 
configured to receive audio files firom another computer, through the data transfer port 288 
and to store the files into the memory incorporated into the device 286. 

[0106] A cover 292 is configured to close the internal cavity 282. The cover 292 
can be configured in accordance with the description of the cover 262. Similarly to the 
housing 250 and cover 262, the housing 280 and cover 292 include recesses 294, 296 
configured to receive a hinge pin 298. The hinge pin 298 can be constructed identically or 
similarly to the hinge pin 270. Thus, with the hinge pin 298 engaged with a frame 42', the 
cover member 292 can be attached to the housing 280 with the hinge pin 298 received within 
the recesses 294, 296. As such, the ear stem 56A' can be pivoted relative to the fi^e 42'. 

[0107] With continued reference to Figure 3 J, the speakers 14A', 16A' can be 
constructed in a similar manner, as a mirror image of each other. Each of the speakers 14A', 
16A', include a housing member 300. Each housing member 300 includes a transducer 
housing 302, a support stem 304, and a guide portion 306. 

[0108] The transducer housing portion 302 includes an internal recess 308 
(identified in the illustration of speaker 16A'). The transducer recess 308 can be sized to 
receive any type of acoustic transducer. For example, but without limitation, the transducer 
recess 308 can be configured to receive a standard acoustic speaker commonly used for 
headphones. In a non-limiting embodiment, the speaker transducer (not shown) has an outer 
diameter of at least about 0.6 inches. However, this is merely exemplary, and other sizes of 
transducers can be used. 

[0109] With reference to the illustration of the speaker 14 A', the support stem 
304 connects the transducer housing 302 with the guide portion 306. The support stem 304 
includes an aperture therethrough (not shown) which connects the transducer recess 308 with 
the guide portion 306. 

[0110] The guide portion 306 includes an aperture 310 which communicates with 
the aperture extending through the support stem 304. Thus, an electric conduit, described in 
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greater detail below, can extend through the aperture 310, through the stem 304, and then to 
the transducer recess 308. 

[0111] The guide portion 306 also includes a guide aperture 312. The guide 
aperture 312 is configured to receive a guide pin 314. 

[0112] The guide pin 314 can be made from any material. In the illustrated 
embodiment, the guide pin 314 is a rod having an outer diameter of about 0.0625 of an inch. 
When assembled, the guide pin 314 is disposed within an open recess (not shown) disposed 
on an under surface of the housing 250. The aperture 312 is sized so as to slidably receive 
the pin 314. Thus, the guide portion 306 can translate relative to the pin 314 as well as rotate 
relative to the pin 314. The size of the aperture 312 can be configured to provide a slip fit 
with sufficient friction to provide the stable positions noted above with reference to Figures 
3D-3L 

[0113] In this embodiment, the guide pin 314 and the aperture 312 provide both 
translational and pivotal movement. Additionally, the guide pin 3 14 and the aperture 312 can 
be configured to resistance to both translational movement and pivotal movement, with the 
resistance to translational movement being greater. For example, the axial length and 
diameter of the aperture 312, controls the maximum contact area between the guide pin 314 
and the guide portion 306 and thus affects the fractional force generated therebetween. Thus, 
the length and diameter of the aperture 312 can be adjusted to achieve the desired frictional 
forces. 

[0114] Additionally, with reference to Figure 3K, when a translational force X is 
applied to the speaker 14A', a torque T is created, which results in reaction forces Xr urging 
the guide portion 306 against the guide pin 314 at the forward and rearward ends thereof 
These reaction forces Xr increase the frictional resistance against the translational movement 
of the speaker 14A'. However, as shown in Figure 3L, when a pivot force 0 is applied to the 
speaker 14A', such reaction forces are not created, and the speaker 14A' can pivot about the 
guide pin 314 with seemingly less force applied as compared to the force X required to move 
the speaker 14A' in a direction parallel to the guide pin 314. 

[0115] With reference again to Figure 3 J, the recess on the lower surface of the 
housings 250, 280, are sized so as to allow the guide portion 306 to slide in a forward to 
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rearward direction in the range Rt, described above with reference to Figure 3F. 
Additionally, the open recess on the lower surface of the housings 250, 280 is provided with 
a width to limit the range of motion S of the speakers 14A', 16A', described above with 
reference to Figure 3H. 

[0116] With reference to Figure 3E, the frame 42' includes an interior electrical 
conduit channel 316 configured to receive an electrical conduit for connecting the speakers 
14', 16', the printed circuit boards 264, 284, and the power storage device 274. For example, 
with reference to Figure 3M, the buttons 73a, 73b, are connected to the device 286 through 
conduits 73ai, 73bi. The storage device 274 is connected to the device 286 through a power 
line 274i. Additionally, the speaker 14A' is connected to the device 286 with an audio output 
conduit 14Ai'. 

[0117] As illustrated in Figure 3M, portions of the conduits 73ai, 73bi, 274i and 
14Ai', extend through the channel 316. In an exemplary embodiment, the conduits 73ai, 
73bi, 274i, and 14Ai', can be in the form of a ribbon connector 318 extending through the 
channel 316. Thus, with reference to Figures 3 J and 3M, the ribbon connector 318 can 
extend from the housing 280, into the recesses 294, 296, through an aperture (not shown) in 
the hinge pin 298 to the upper opening within the hinge pin 298, then through the channel 
316 (Figure 3E), to an upper opening of the hinge pin 270, out through an aperture (not 
shown) through a side of a hinge pin 270, through the recesses 266, 268 of the housing 250, 
and then to the speaker 14 A', printed circuit board 264, and the power storage device 274. 

[0118] The conduit 14Ai' can extend to the aperture 310 in the guide portion 306, 
through a central aperture of the support stem 304, and into the transducer recess 308, as to 
connect to a transducer disposed therein. Optionally, the portion of the conduit 14Ai' that 
extends out of the housing 250 and into the transducer housing 300 can be formed from an 
insulated metal conduit, or any other known conduit. The speaker 16A' can be connected to 
the printed circuit board 284 in a similar manner. 

[0119] The buttons 73c, 73d, 73e and the data transfer port 288 are connected to 
the device 286 through printed conduits incorporated into the printed circuit board 284. 

[0120] As noted above, one aspect of at least one of the inventions disclosed 
herein includes the realization that a desirable balance can be achieved by disposing a power 
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storage device in one ear stem of an eyeglass and play-back device into the second ear stem. 
Thus, as illustrated in Figures 3 J and 3K, the power storage device 274 is disposed in the left 
ear stem 54' and the storage and play-back device 286 is disposed in the right ear stem 56'. 

10121] In the illustrated embodiment, the buttons 73a and 73b for controlling the 
volume of the sound output from the speakers 14A', 16A'. For example, the button 73a can 
be used for increasing volume and the button 73b can be used for decreasing volume. 
Altematively, the button 73b can be for increasing volume and the button 73a can be for 
decreasing volume. When a wearer of the audio device lOA' presses one of the buttons 73a, 
73b, a simple on-off signal can be transmitted to the device 286. The device 286 can be 
configured to interpret the on-off signals from the buttons 73 a, 73b as volume control signals 
and adjust the volume to the speakers 14A', 16A' accordingly. 

[0122] Optionally, a third command can be generated by pressing both of the 
buttons 73a, 73b simultaneously. For example, but without limitation, the device 286 can be 
configured to interpret simultaneous signals fi-om both the buttons 73 a, 73b, as a signal for 
turning on and off an additional feature. For example, but without limitation, the additional 
feature can be a bass boost feature which increases the bass of the audio signal transmitted to 
the speakers 14A', 16A'. Of course, other functions can be associated with the buttons 73a, 
73b. 

[0123] The buttons 73c, 73d, 73e can be figured to operate switches to transmit 
control signals to the device 286 similarly to the buttons 73a, 73b. For example, but without 
limitation, the button 73c corresponds to a power button. For example, the device 286 can be 
configured to recognize a signal from the button 73c as a power on or power off request. In 
this embodiment, when the device 286 is off, and a signal firom the button 73c is received, the 
device 286 can turn on. Additionally, the device 286, when in an on state, can be configured 
to turn off when a signal from the button 73c is received. Optionally, the device 286 can be 
configured to, when in an off or standby state, turn on and begin to play an audio file when a 
signal from the button 73c is received. Additionally, the device 286 can be configured to 
pause when another signal firom the button 73c is received. In this embodiment, the device 
286 can be configured to turn off only if the button 73c is held down for a predetermined 
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amount of time. For example, the device 286 can be configured to turn off if the button 73c 
is held down for more than two seconds or for three seconds or for other periods of time. 

[0124] The buttons 73d and 73e can correspond to forward and reverse functions. 
For example, the button 73d can correspond to a track skip function. In an illustrative but 
non-limiting example, such a track skip function can cause the device 286 to skip to a next 
audio file in the memory of the device 286. Similarly, the button 73e can correspond to a 
reverse track skip function in which the device 286 skips to the previous audio file. 

[0125] Optionally, the buttons 73d, 73e can be correlated to fast forward and 
rewind functions. For example, the device 286 can be configured to fast forward through an 
audio file, and play the corresponding sounds at a fast forward speed, when the button 73d is 
held down and to stop and play the normal speed when the button 73d is released. Similarly, 
the device 286 can be configured to play an audio file backwards at an elevated speed, when 
the button 73e is held down, and to resume normal forward play when the button 73e is 
released. This arrangement of the buttons 73a, 73b, 73c, 73d, 73e provides certain 
advantages noted above. However, other arrangements of the buttons 73a, 73b, 73c, 73d, 73e 
and the corresponding functions thereof can be modified. 

[0126] With reference to Figures 4A-4B, a modification of the audio devices 10, 
lOA, lOA' is illustrated therein and referred to generally by the reference nvmieral lOA". The 
audio device lOA" can include the same components as the audio devices 10, lOA, lOA' 
except as noted below. Components of the audio device lOA" that are similar to 
corresponding components of the audio devices 10, lOA, lOA' are identified with the same 
reference numerals, except that a has been added thereto. 

[0127] The audio device lOA" is in the form of a eyeglass 12A" having a frame 
40A". The audio device lOA" also includes at least one microphone 75. Advantageously, 
the microphone 75 is disposed so as to face toward the wearer. 

[0128] Figure 4B illustrates a partial cross-sectional view of the eyeglass 12 A" on 
the head 18 of a wearer. The microphone 75 is schematically illustrated and includes a 
transducer unit 76. hi the illustrated embodiment, the transducer 76 is disposed within the 
frame 40 A" and at least one aperture 77 extends firom the transducer unit 76 to the outer 
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surface of the frame 40A". Alternatively, the transducer can be positioned so as to be 
exposed on the outer surface of the frame 40 A". 

[0129] Advantageously, the aperture 77 is disposed so as to face toward the head 
of the user 18. The illustrated aperture 77 faces downward and toward the head 18 of the 
wearer. By configuring the aperture to extend downwardly and toward the head 18, the 
aperture is disposed as close as possible to the mouth of the wearer while benefiting from the 
wind protection provided by positioning the aperture 77 on the portion of the frame 40A' 
facing toward the head 18. 

[0130] Alternatively, the aperture can be positioned so as to extend generally 
horizontally from the transducer 76 to an outer surface of the frame 40A", this configuration 
being illustrated and identified by the numeral 78. By configuring the aperture 78 to 
extending generally horizontally toward the head 18, the aperture 78 is better protected from 
wind. 

[0131] As another alternative, the aperture can be configured to extend upwardly 
from the transducer and toward the head 18, this configuration being identified by the 
numeral 79. By configuring the aperture 79 to extend upwardly from the transducer 76 and 
toward the head 18, the aperture 79 is fiuther protected from wind which can cause noise. 
However, in this orientation, the aperture 79 is more likely to collect water that may 
inadvertently splash onto the aperture 79. Thus, the aperture configuration identified by the 
numeral 77 provides a further advantage in that water is less likely to enter the aperture 77. 
Any water that may enter the aperture 77 will drain therefrom due to gravity. 

[0132] The microphone 75 can be disposed anywhere on the frame 40A', 
including the orbitals 48A'\ 50A", the bridge 52A", or the ear stems 54A", 56A". Optionally, 
the microphone 75 can be in the form of a bone conduction microphone. As such, the 
microphone 75 is disposed such that the when a user wears the audio device lOA', the 
microphone 75 is in contact with the user's head 18. For example, but without limitation, the 
microphone can be positioned anywhere on the anywhere on the frame 40A', including the 
orbitals 48A", 50A", the bridge 52A", or the ear stems 54A", 56A" such that the microphone 
contacts the user's head. More preferably, the microphone 75 is positioned such that it 
contacts a portion of the user's head 18 near a bone, such that vibrations generated from the 
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user's voice and traveling through the bone, are conducted to the microphone. In another 
alternative, the microphone 75 can be configured to be inserted into the meatus 24 (Figure 2) 
of the ear canal of the user. Thus, in this modification, the microphone 75 can be substituted 
for one of the speakers 14, 16. Alternatively, an ear-canal type bone conduction microphone 
can be combined with a speaker so as to provide two-way conmiunication with the user 
through a single ear canal. 

[0133] Further, the audio device lOA" can include noise cancellation electronics 
(not shown) configured to fiUer wind-generated noise from an audio signal transmitted from 
the microphone 75. 

[0134] Figure 5A illustrates a modification in which the microphone 75 is 
disposed on the bridge 52A". Similarly to the configuration illustrated in Figure 4B, the 
bridge 52 A" can include an aperture 77 which extends downwardly and toward the nose 19 of 
the wearer, horizontally extending aperture 78, or an upwardly extending aperture 79. 

[0135] Altematively, the microphone 75 can include a forwardly facing aperture, 
as illustrated in Figure 5B, and a wind sock 81 disposed over the aperture. The wind sock 81 
can be made in any known manner. For example, the wind sock 81 can be made from a 
shaped piece of expanded foam. Configuring the bridge portion 52A' as such is particularly 
advantageous because the bridge portion of an eyeglass is typically somewhat bulbous. A 
wind sock can be shaped complementarily to the bridge portion 52A'. Thus, the sock 81 can 
be made so as to appear to be part of a normal bridge portion of an eyeglass. 

[0136] The audio device IDA" can include electrical conduits extending through 
the frame 40A" to an audio output jack (not shown). The audio output jack can be disposed 
at the end of the ear stems 54A", 56A", or anywhere else on the frame 40A". Thus, a user 
can wear the audio device lOA' and use the microphone 75 in order to transform the voice of 
the wearer or other sounds into an electrical signal. The electrical signal can be transmitted 
to another audio device, such as a palm top computer, a laptop computer, a digital or analog 
audio recorder, a cell phone, and the like. Additionally, the audio device lOA" can include 
speakers, such as the speakers 14A", 16A" illustrated in Figure 3 A. As such, the audio 
device lOA" can be configured to provide two-way audio for the wearer, i.e., audio input 
being transmitted to the user through the speakers 14A", 16 A", and audio output being 
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transmitted from the wearer, through the microphone 75, and out through the audio output 
jack. As such, a user can use the audio device lOA" for two-way audio communication in a 
comfortable manner. 

[0137] With reference to Figures 6 and 7, a modification of the audio devices 10, 
lOA, lOA', lOA" is illustrated therein and referred to generally by the reference numeral lOB. 
Components of the audio device lOB corresponding to components of the audio devices 10, 
IDA, lOA', lOA" are identified with the same reference numerals, except that letter "C" has 
been added thereto. 

[0138] The audio device lOB is in the form of an eyeglass 80. The eyeglass 80 
includes a frame 82. The frame 82 includes left and right orbitals 84, 86. Each of the orbitals 
84, 86 support a lens 88, 90. The frame 82 also includes a bridge portion 92. Similarly to the 
bridge portion 52 of the audio device lOA, the bridge portion 92 connects the orbitals 84, 86. 
Additionally, the bridge portion 92 defines an open space 94 configured to receive the nose 
19 of a wearer. The inner sides of the orbitals 84, 86 and/or the bridge portion 92 is 
configured to support the frames 82 on the nose of a user. 

[0139] The eyeglass 80 also includes support stems 96, 98 extending from the 
upper portions of the orbitals 84, 86 toward a posterior of a wearer's head. In the illustrated 
embodiment, the stems 96, 98 extend along an upper surface of the wearer's head. Thus, the 
stems 96, 98, along with the bridge portion 92, support the eyeglass 80 on the wearer's head 
18. The support members 28B, 30B are comprised of support arms 100, 102. 

[0140] With reference to Figures 5, 6 and 7, the support arms 100, 102 extend 
downwardly from the stems 96, 98, respectively. In the illustrated embodiment, the support 
arms 100, 102 extend in an ''L" shape. In particular, the support arm 100 extends from the 
stem 96 to a point just forward from the tragus of the user's ear 20. From this point, the 
support arm 100 extends rearwardly so as to support the speaker 14B at a position juxtaposed 
and spaced from the ear 20. Preferably, the speaker 14B is maintained in a position from 
about 2 mm to 3 cm from the tragus of the ear 20. Similarly to the audio device lOA, the 
audio device lOB can include an audio input through a wired arrangement or through a 
wireless transceiver. 
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[0141] With reference to Figures 8, 9A, and 9B, another modification of the audio 
device 10 is illustrated therein and referred to generally by the reference numeral IOC. 
Similar components of the audio device IOC have been given the same reference numerals, 
except that that a "C" has been added thereto. 

[0142] As illustrated in Figure 8, the audio device IOC can be wom on the head 
18 of a user U. Preferably, the audio device IOC is configured to provide one or two-way 
wireless conmiunication with a source device, or the source device can be incorporated into 
the audio device IOC. The source device can be carried by the user U, mounted to a 
moveable object, stationary, or part of a local area or personal area network. 

[0143] The user U can carry a "body borne" source device B such as, for example, 
but without limitation, a cellular phone, an MPS player, a "two-way" radio, a palmtop 
computer, or a laptop computer. As such, the user U can use the audio device IOC to receive 
and listen to audio signals firom the source device B, and/or transmit audio signals to the 
source device B. Optionally, the audio device IOC can also be configured to transmit and 
receive data signals to and firom the source device B, described in greater detail below. 

[0144] Optionally, the device B can also be configured to communicate, via long 
or short range wireless networking protocols, with a remote source R. The remote source R 
can be, for example, but without limitation, a cellular phone service provider, a satellite radio 
provider, or a wireless intemet service provider. For example, but without limitation, the 
source device B can be configured to communicate with other wireless data networks such as 
via, for example, but without limitation, long-range packet-switched network protocols 
including PCS, GSM, and GPRS. As such, the audio device IOC can be used as an audio 
interface for the source device B. For example, but without limitation, where the source 
device B is a cellular phone, the user U can listen to the audio output of the cellular phone, 
such as the voice of a caller, through sound transducers in the audio device IOC. Optionally, 
the user U can send voice signals or commands to the cellular phone by speaking into a 
microphone on the audio device IOC, described in greater detail below. Thus, the audio 
device IOC may advantageously be a receiver and/or a transmitter for telecommunications. 

[0145] In general, the component configuration of Figure 8 enables the audio 
device IOC to carry interface electronics with the user, such as audio output and audio input. 
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However, the source electronics such as the MPS player, cellular phone, computer or the like 
may be off board, or located remotely from the audio device IOC. This enables the audio 
device IOC to accomplish complex electronic functions, while retaining a sleek, low weight 
configuration. Thus, the audio device IOC is in communication with the off board source 
electronics device B. The off board source device B may be located anywhere within the 
working range of the audio device IOC. In many applications, the source electronics B will 
be carried by the wearer, such as on a belt clip, pocket, purse, backpack, integrated with 
"smart" clothing, or the like. This accomplishes the function of off loading the bulk and 
weight of the source electronics from the headset. 

[0146] The source electronics B may also be located within a short range of the 
wearer, such as within the room or same building. For example, personnel in an office 
building or factory may remain in contact with each, and with the cellular telephone system, 
internet or the like by positioning transmitter/receiver antenna for the off board electronics B 
throughout the hallways or rooms of the building. In shorter range, or personal applications, 
the out board electronics B may be the form of a desktop unit, or other device adapted for 
positioning within relatively short (e.g. no greater than about 10 feet, no greater than about 20 
feet, no greater than about 50 feet, no greater than 100 feet) of the user during the normal use 
activities. 

[0147] In all of the foregoing constructions of the invention, the off board 
electronics B may communicate remotely with the remote source R. Source R may be the 
cellular telephone network, or other remote source. In this manner, the driver electronics may 
be off loaded from the headset, to reduce bulk, weight and power consumption 
characteristics. The headset may nonetheless communicate with a remote source R, by 
relajdng the signal through the off board electronics B with or without modification. 

[0148] Optionally, the audio device IOC can be configured to provide one or two- 
way communication with a stationary soiu'ce device S. The stationary source device can be, 
for example, but without limitation, a cellular phone mounted in an automobile, a computer, 
or a local area network. 

[0149] With reference to Figures 9 A and 9B, the audio device IOC preferably 
comprises a wearable wireless audio interface device which includes a support 12C supported 
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on the head 18 of a user by the support 26C and includes an interface device 110. The 
interface device 110 includes a power source 1 12, a transceiver 1 14, an interface 1 16, and an 
antenna 118. 

[0150] The power source 112 can be in the form of disposable or rechargeable 
batteries. Optionally, the power source 112 can be in the form of solar panels and a power 
regulator. 

[0151] The transceiver 1 14 can be in the form of a digital wireless transceiver for 
one-way or two-way communication. For example, the transceiver 114 can be a transceiver 
used in known wireless networking devices that operate under the standards of 802.11a, 
802.11b, or preferably, the standard that has become known as BLUETOOTH™. As 
illustrated in BLUETOOTH™-related publications discussed below, the BLUETOOTH™ 
standard advantageously provides low-cost, low-power, and wireless links using a short- 
range, radio-based technology. Systems that employ the BLUETOOTH^'^ standard and 
similar systems advantageously allow creation of a short-range, wireless "personal area 
network" by using small radio transmitters. Consequently, with BLUETOOTH'^^-enabled 
systems and similar systems, components within these systems may communicate wirelessly 
via a personal area network. Personal area networks advantageously may include voice/data, 
may include voice over data, may include digital and analogue commvmication, and may 
provide wireless connectivity to source electronics. Personal area networks may 
advantageously have a range of about 30 feet; however, longer or shorter ranges are possible. 
The antenna 118 can be in the form of an onboard antenna integral with the transceiver 114 
or an antenna external to the transceiver 114. In another implementation, the transceiver 114 
can support data speeds of up to 721 kilo-bits per second as well as three voice channels. 

[0152] In one implementation, the transceiver 1 14 can operate at least two power 
levels: a lower power level that covers a range of about ten yards and a higher power level. 
The higher level covers a range of about one hundred yards, can function even in very noisy 
radio environments, and can be audible under severe conditions. The transceiver 114 can 
advantageously limit its output with reference to system requirements. For example, without 
limitation, if the source electronics B is only a short distance from audio device IOC, the 
transceiver 1 14 modifies its signal to be suitable for the distance. In another implementation, 
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the transceiver 114 can switch to a low-power mode when traffic volume becomes low or 
stops. 

[0153] The interface 116 can be configured to receive signals from the transceiver 
114 that are in the form of digital or analog audio signals. The interface 116 can then send 
the audio signals to the speakers 14C, 16C through speaker lines 120, 122, respectively, 
discussed in greater detail below. 

[0154] Optionally, the audio device IOC can include a microphone 124. 
Preferably, the support 12C is configured to support the microphone 124 in the vicinity of a 
mouth 126 of a user. As such, the support 12C includes a support member 128 supporting 
the microphone 124 in the vicinity of the mouth 126. 

[0155] The microphone 124 is connected to the interface 116 through a 
microphone line 130. Thus, the transceiver 114 can receive audio signals fi-om the 
microphone 124 through the interface 116. As such, the audio device IOC can wirelessly 
interact with an interactive audio device, such as a cellular phone, cordless phone, or a 
computer which responds to voice commands. The microphone 124 can also be in any of the 
forms discussed above with reference to the microphone 75. 

[0156] As noted above with reference to the audio device 10 in Figures 1 and 2, 
by configuring the support 12C to support the speakers 14C, 16C in a position juxtaposed and 
spaced from the ears 20, 22 of the head 18, the audio device IOC provides enhanced comfort 
for a user. 

[0157] With reference to Figures 10-12, a modification of the audio device IOC is 
illustrated therein and identified generally by the reference numeral lOD. The components of 
the audio device lOD which are the same as the components in the audio devices 10, lOA, 
lOB, and IOC are identified with the same reference numerals, except that a letter "D" has 
been added. 

[0158] In the audio device lOD, the microphone 124D can be disposed in the 
frame 42D. In particular, the microphone 124D can be disposed in the bridge portion 52D. 
Alternatively, the microphone 124D can be disposed along a lower edge of the right orbital 
SOD, this position being identified by the reference numeral 124D'. Further, the microphone 
could be positioned in a lower edge of the left orbital 48D, this position being identified by 
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the reference numeral 124D". Optionally, two microphones can be disposed on the frame 
42D at both the positions 124D' and 124D". Similarly to the microphone 75, the 
microphones 124D\ 124D" preferably are positioned so as to face toward the user. Thus, 
the microphones 124D', 124D" can be protected from wind and noise. The microphones 
124D,124D',124D" can also be constructed in accordance with any of the forms of the 
microphone 75 discussed above with reference to Figures 4A, 4B, 5A, 5B. 

[0159] With reference to Figure 12, the interface device 1 lOD can be disposed in 
one of the ear stems 54D, 56D. Optionally, the components of the interface device 1 lOD can 
be divided with some of the components being in the ear stem 54D and the remaining 
components in the ear stem 56D, these components being identified by the reference numeral 
1 lOD'. Preferably, the components are distributed between the ear stems 54D, 56D so as to 
provide balance to the device lOD. This is particularly advantageous because imbalanced 
headwear can cause muscle pain and/or headaches. Thus, by distributing components of the 
interface device HOD between the ear stems 54D, 56D, the device lOD can be better 
balanced. 

[0160] In one arrangement, the transceiver 114, interface 116, and the antenna 
1 18 can be disposed in the left ear stem 54D with the battery 1 12 being disposed in the right 
ear stem 56D. This arrangement is advantageous because there are numerous standard 
battery sizes widely available. Thus, the devices within the ear stem 54D can be balanced 
with the appropriate number and size of commercially available batteries disposed in the ear 
stem 56D. 

[0161] In another arrangement, the lenses 44D, 46D can include an electronic 
variable light attenuation feature, such as, for example, but without limitation, a dichroic dye 
guest-host device. Additionally, another user operable switch (not shown) can be disposed in 
the ear stem 56D. Such a user operable switch can be used to control the orientation, and 
thus the light attenuation provided by, the dichroic dye. 

[0162] Optionally, a further power source (not shown) for the dichroic dye guest- 
host device can also be disposed in the ear stem 56D. For example, the rear portion 162 of 
ear stem 56D can comprise a removable battery. Such a battery can provide a power source 
for controlling the orientation of the dichroic dye in the lenses 44D, 46D. In this 
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modification, the additional user operable switch disposed in the ear stem 56D can be used to 
control the power from the battery supplied to the lenses 44D, 46D. 

[0163] The appropriate length for the antenna 1 18D is determined by the working 
frequency range of the transceiver 114. Typically, an antenna can be approximately 0.25 of 
the wave length of the signal being transmitted and/or received. In one illustrative non- 
limiting embodiment, such as in the BLUETOOTRtm standard, the frequency range is from 
about 2.0 gigahertz to 2.43 gigahertz. For such a frequency range, an antenna can be made 
with a length of approximately 0.25 of the wavelength. Thus, for this frequency range, the 
antenna can be approximately 1 inch long. 

[0164] With reference to Figure 12, the antenna can be formed at a terminal end 
of one of the ear stems 54D, 56D. hi the illustrated embodiment, the antenna USD is 
disposed at the terminal end of the left ear stem 54D. 

[0165] In this embodiment, approximately the last inch of the ear stem 54D is 
used for the antenna 118D. The antenna 118D can be made of any appropriate metal. The 
antenna can be connected to the transceiver 114 with a direct electrical connection, an 
inductive connection, or a capacitive connection. 

[0166] With reference to Figure 13, an inductive type connection is illustrated 
therein. As shown in Figure 13, the antenna USD comprises an inner conductive rod 140 
and a coil 142 wrapped helically around the rod 140. The coil 142 is connected to the 
transceiver 1 14 in a known manner. 

[0167] The ear stems 54D, 56D can be made from a conductive metal material. 
Where metal is used, near the terminal end of the ear stem 54D, the metal material is reduced 
relative to the outer surface of the stem 54D. The coil member is wrapped around the rod 
140 and an insulative material 144 is disposed over the coil 142 so as to be substantially flush 
with the remainder of the ear stem 54D. Thus, the smooth outer appearance of the ear stem 
54D is maintained, without comprising the efficiency of the antenna USD. 

[0168] With reference to Figure 14, a modification of the antenna USD is 
illustrated therein and identified by the reference numeral USD'. Components of the antenna 
USD' which were the same as the antenna 1 18D illustrated in Figure 13, have been given the 
same reference numeral, except that a "'" has been added. 
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[0169] The antenna USD' and the stem 54D includes a thin outer layer 146 of a 
metal material As known in the antenna arts, it is possible to dispose a thin layer of metal 
over an antenna without destroying the antenna's ability to transmit and receive signals. This 
design is advantageous because if the device lOD is constructed of a metal material, 
including metal such as, for example, without limitation, sintered titanium or magnesium, the 
thin outer layer 146 can be formed of this material so that the appearance of the device lOD is 
uniform. 

[0170] Where the stem 54D is made from a metal material, the antennas USD, 
1 18D' illustrated in Figures 13 and 14 provide an additional advantage in that electrons in the 
ear stem 54D can be excited by the signal applied to the coil 142. Thus, the ear stem 54D 
itself becomes part of the antenna 118D, 118D', and thus can provide better range and/or 
efficiency for the transmission and reception of signals. Furthermore, if the ear stem 54D is 
electrically coupled to the frame 42D, the frame 42D would also become excited in phase 
with the excitations of the antenna 1 18D, 1 18D\ Thus, the ear stem 54D and the frame 42D 
would effectively become part of the antenna, thereby allowing transmission and reception 
from two sides of the head of the user. 

[0171] Optionally, the ear stem 56D could also be electrically coupled to the 
frame 42D. Thus, the stem 56D would also become part of the antenna 1 18D, 1 18D', thereby 
allowing transmission and reception of signals on three sides of the user's head. Thus, where 
at least a portion of a frame of an eyeglass is used as the antenna for the wireless transceiver 
114, the audio device benefits from enhanced antenna efficiency. 

[0172] Optionally, the antenna 118D, 118D' can be isolated from the remainder 
of the stem 54D via an insulator 146, thereby preventing interference between the antenna 
and other devices on the audio device lOD. As such, the remainder of the device lOD can be 
made from any material, such as, for example, but without limitation, a polymer. 

[0173] Preferably, the audio device lOD includes a user interface device 150 
configured to transmit user input signals to the interface 116 and/or the transceiver 114. In 
the illustrated embodiment, the user interface device 150 is in the form of a 3-way button. 
The 3-way button 152 is configured to have three modes of operation. Firstly, the button 152 
is mounted to pivot about a rocker axis 154. Thus, in one mode of operation, the button 152 
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can be depressed inwardly on a forward end 156 of the button 152, thereby causing the button 
152 to pivot or "rock" about the pivot axis 154. Additionally, the button 152 can be pressed 
at a rearward end 158, thereby causing the button 152 to pivot about the pivot axis 154 in the 
opposite direction. Additionally, the button 152 can be mounted so as to be translatable in 
the medial-lateral direction, identified by the reference numeral 160 (Figure 11). Appropriate 
springs can be provided beneath the button 152 to bias the button in an outward protruding 
and balanced position. Appropriate contacts can be mounted beneath the button 152 so as to 
be activated individually according to the modes of operation. 

[0174] In one illustrative and non-limiting embodiment, the button 152 can be 
used to control volume. For example, by pressing on the forward portion 156, a contact can 
be made causing the transceiver 114 or the interface 116 to increase the volume of the 
speakers 14D, 16D. Additionally, by pressing on the rearward portion 158 of the button 152, 
the transceiver 1 14 or interface 1 16 could lower the volume of the speakers 14D, 16D. 

[0175] In a further illustrative and non-limiting example, the medial-lateral 
movement of the button 152, along the directions identified by the arrow 160, can be used to 
choose different functions performed by the transceiver 114 or the interface 116. For 
example, an inward movement of the button 152 could be used to answer an incoming phone 
call where the audio device lOD is used as an audio interface for a cellular phone. 

[0176] Optionally, the power source 112 can comprise portions of the ear stems 
54D, 56D which have been formed into batteries. For example, the rear portions 160, 162 of 
the ear stems 54D, 56D, respectively, can be in the form of custom made batteries, either 
disposable or rechargeable. Preferably, the rear portions 160, 162 are removable from the 
forward portions of the ear stems 54D, 56D. This provides a particular advantage in terms of 
balance. As noted above, imbalanced loads on the head can cause muscular pain and/or 
headaches. In particular, excessive pressure on the nose can cause severe headaches. 
Additionally, batteries can have a significantly higher mass density than plastic and 
lightweight metals, such as sintered titanium or magnesium. Thus, by constructing the 
rearward portions 160, 162 of the ear stems 54D, 56D of batteries, the weight of these 
batteries can improve forward-rearward balance of the audio device lOD in that the weight of 
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the interface device 110 can be offset by the batteries. In another embodiment, the ear stems 
54D, 56D can define a housing for removable batteries. 

[0177] The audio device lOD can also include power contacts 164 for recharging 
any rechargeable batteries connected thereto. For example, the power contacts 164 can be 
disposed on a lower edge of the orbitals 48D, SOD. Thus, with an appropriate recharging 
cradle (not shown), the audio device lOD can be laid on the cradle, thereby niaking contact 
between the power contacts 164 and corresponding contacts in the cradle (not shown). 
Alternatively, power contacts can be provided in numerous other locations as desired. For 
example, the power contacts 164 can be disposed at the ends of the ear stems 54D, 56D. 
A corresponding cradle can include two vertically oriented holes into which the ear stems are 
inserted for recharging. In this configuration, the lens within the orbitals 48D, SOD would 
face directly upwardly. 

[0178] In another alternative, the power contacts 164 are disposed on the upper 
edges of the orbitals 48D, SOD. In this configuration, the audio device lOD is laid in a cradle 
in an inverted position, such that the contacts 164 make electrical contact with corresponding 
contacts in the cradle. This position is advantageous because it prevents weight from being 
applied to the supports 28D, SOD. This prevents misalignment of the speakers 14D, 16D. 

[0179] With reference to Figures 8, 9 A, and 9B, in another embodiment, the audio 
device IOC is advantageously adapted to support any of a variety of portable electronic 
circuitry or devices which have previously been difficult to incorporate into conventional 
headsets due to bulk, weight or other considerations. For example, but without limitation, the 
electronics are digital or other storage devices and retrieval circuitry such as for retrieving 
music or other information fi-om MP3 format memory or other memory devices. The audio 
device IOC can carry any of a variety of receivers and/or transmitters, such as transceiver 
114. For example, but without limitation, the audio device IOC can carry receivers and/or 
transmitters for music or for global positioning. In another example, the audio device IOC 
can carry receivers and/or transmitters for teleconmiunications (i.e., telecommunications 
devices). As used herein, the term "telecommunications devices" is intended to include 
telephone components as well as devices for communicating with a telephone. For example, 
"telecommunications devices" can include one or more transceivers for transmitting an audio 
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signal to a cellular phone to be transmitted by the cellular phone as the speaker's voice, 
and/or for receiving an audio signal from a cellular phone representing a caller's voice. Of 
course, other audio, video, or data signals can be transmitted between the audio device 10 C 
and such a cellular phone through such transceivers. 

[0180] In other embodiments, drivers and other electronics for driving heads-up 
displays, such as liquid crystal displays or other miniature display technology can also be 
carried by the audio device IOC. The power source 112 can be carried by the audio device 
IOC. For example, without limitation, the power source 112 can advantageously be 
replaceable or rechargeable. Other electronics or mechanical components can additionally be 
carried by the audio device IOC. Li other embodiments, the audio device IOC can also be 
utilized solely to support any of the foregoing or other electronics components or systems, 
without also supporting one or more lenses in the wearer's field of view. Thus, in any of the 
embodiments of the audio devices disclosed herein, the lenses and/or lens orbitals can be 
omitted as will be apparent to those of skill in the art in view of the disclosure herein. 

[0181] In another embodiment, a further modification of the audio devices 10, 
lOA, lOB, IOC, and lOD is provided wherein the audio devices include at least two banks of 
microphones, with one bank acting as a speaker of received and one bank providing an 
ambient noise-cancellation function. The microphone banks can be positioned at any suitable 
location or combination of locations (e.g., on the audio device, within the audio device, 
opposing sides of the audio device, or the like). In one embodiment, automatic switching of 
the speaking-microphone and noise-canceling-microphone banks' fimctions advantageously 
enhances ease of use. In a further embodiment, the microphone banks can be arranged in an 
array to be used in conjunction with algorithms to discem, reduce, and/or eliminate noise for 
the purpose of voice recognition. For example, in one embodiment, such microphone banks 
can include ASIC-based noise-canceling technology, such as is available in chips from 
Andrea Electronics Corporation (AEC), to enable voice recognition in ambient noise up to 
about 130 Db or more. In another embodiment, microphone banks can be arranged in any 
suitable combination of linear or non-linear arrays to be used in conjunction with algorithms 
to discem, reduce, and/or eliminate noise in any suitable manner. In another embodiment, 
audio/proximity sensors can advantageously trigger the appropriate fimctionality in a specific 
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bank. In another embodiment, a noise-canceling microphone can be provided in connection 
with a cord or other microphones described above. For example, without limitation, a series of 
miniature microphones can be supported down a cord from the audio device, separated by 
desired distances, and aimed in different directions. In another implementation, one or more of 
the microphones can be for verbal input from the user, and one or more others of the 
microphones, or the same microphone, can also be for noise-cancellation purposes. 

[0182] With reference to Figures 8, 9A, and 9B, in another embodiment, the 
transceiver 114 is adapted to employ a wide variety of technologies, including wireless 
communication such as RF, IR, ultrasonic, laser or optical, as well as wired and other 
communications technologies. In one embodiment, a body-LAN radio is employed. Other 
embodiments can employ a flexible-circuit design. Many commercially available devices can 
be used as transceiver 114. For example, without limitation, Texas Instruments, National 
Semiconductor, Motorola manufacture and develop single RF transceiver chips, which can use, 
for example, 0.18 micron, 1.8 V power technologies and 2.4 GHz transmission capabilities. Of 
course, a variety of transceiver specifications are available and usable, depending on the 
particular embodiment envisioned. In another implementation, other commercially available 
products operating at 900 MHz to 1.9 GHz or more can be used. Data rates for information 
transfer to wearable or other type computing devices will vary with each possible design. In a 
preferred implementation, a data rate is sufficient for text display. RF products, and other 
products, ultimately will be capable of updating a fiiU-color display and have additional 
capabilities as well. Thus, heads-up displays, such as liquid crystal displays or other miniature 
display technology described above can be employed. 

[0183] In another embodiment, a further modification of the audio devices 10, 
lOA, lOB, IOC, and lOD is provided wherein the audio devices can include and/or 
commimicate with a variety of sensors, including but not limited to motion, radar, heat, Ught, 
smoke, air-quality, oxygen, CO and distance. Medical monitoring sensors are also 
contemplated. Sensors can be directed inwardly toward the user's body, or outwardly away 
fi"om the body (e.g., sensing the surrounding environment). Sensors in communication with the 
audio devices also can be strategically positioned or left behind to facilitate the communication 
of sensed information. For example, a firefighter entering a buming building can position 
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sensor to communicate the smoke and heat conditions to that firefighter and to others at the 
sensor-drop location. Remote sensors can also be relatively fixed in position, as in the case of a 
maintenance worker wearing an audio device that receives various signals fi-om sensors located 
in machines or other equipment for which the worker is responsible. A blind wearer of audio 
device can employ a distance sensor to determine distance to surrounding objects, for example, 
or a GPS unit for direction-finding. Other exemplary sensing capabilities are disclosed on one 
or more of the following, all of which are incorporated by reference herein: U.S. Pat. 
No. 5,285,398 to Janik, issued February 9, 1994; U.S. Patent No. 5,491,651 to Janik, issued 
February 13, 1996; U.S. Patent No. 5,798,907 to Janik, issued August 25, 1998; U.S. Patent 
No. 5,581,492 to Janik, issued December 3, 1996; U.S. Pat. No. 5,555,490 to Carroll, issued 
September 10, 1996; and U.S. Patent No. 5,572,401 to Carroll, issued November 5, 1996. 

[0184] With reference to Figures 15 and 16, a fixrther modification of the audio 
devices 10, lOA, lOB, IOC, and lOD, is illustrated therein and identified generally by the 
reference numeral lOE. Components that are similar or the same as the components of the 
audio devices 10, lOA, lOB, IOC, and lOD, have been given the same reference numerals, 
except that a "E" has been added thereto. 

[0185] The audio device lOE includes a microphone boom 180 extending 
downwardly firom the lower end of the support arm lOOE. The microphone 124E is disposed 
at the lower end of the microphone boom 180. 

[0186] In the illustrated embodiment, the audio device lOE can include the 
interface device 1 lOE at an upper portion of the stem 96E. In particular, the interface device 
1 lOE can be disposed at the point at which the support arm lOOE connects to the stem 96E. 
Optionally, certain components of the interface device llOE can be disposed at a rear portion 
of the stem 96E, this position being identified by the reference numeral 1 lOE'. 

[0187] In this embodiment, the antenna 118E can be disposed in the firame 82E, 
the stem 96E, the support arm lOOE, or the microphone boom 180E. However, as noted 
above, it is preferable that at least a portion of the support 12E is used as the antenna. More 
preferably, the support 12E is made firom a metal material, such that at least a portion of the 
support 12E is excited by the antenna and thereby forms part of the antenna. 
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[0188] The transceiver 1 14 can be in the form of a digital wireless transceiver for 
one-way or two-way communication. For example, the transceiver 114 can be configured to 
receive a signal from another transmitter and provide audio output to the speakers 14, 14 A, 
14B, 14C, 14D, 14E, 16, 16A, 16B, 16C, 16D, 16E. Alternatively, the transceiver 114 can be 
configured to receive an analog audio signal from microphone 75, 124, 124D, 124E, convert 
the signal to a digital signal, and transmit the signal to another audio device, such as, for 
example, but without limitation, a cell phone, a palm top computer, a laptop computer or an 
audio recording device. 

[0189] The over-the-head configuration of the audio device lOE advantageously 
allows distribution of the load across a wearers head, as well as positioning of relatively 
bulky or heavy electronics along the length of (i.e., inside) the audio device lOE or at the 
posterior aspect of the audio device lOE such as at the occipital end of the audio device lOE. 
This enables the audio device lOE to carry electronic equipment in a streamlined fashion, out 
of the wearer's field of view, and in a manner which distributes the weight across the head of 
the wearer such that the eyewear tends not to shift under the load, and uncomfortable pressure 
is not placed upon the wearer's nose, ears or temple regions, 

[0190] In this embodiment, additional fimctional attachments may be provided as 
desired anywhere along the length of the frame, lenses or orbitals of the audio device lOE. 
For example, earphones may be directed towards the wearer's ear from one or two earphone 
supports extending rearwardly from the front of the eyeglass, down from the top of the audio 
device lOE or forwardly from the rear of the audio device lOE. Similarly, one or more 
microphones may be directed at the wearer's mouth from one or two microphone supports 
connected to the orbitals or other portion of the audio device lOE. 

[0191] With reference to Figures 17 and 18, a communication protocol between 
the audio device S, B and the transceiver 114 is described. In this embodiment, the 
transceiver 114 is configured for one-way communication. The transceiver includes a 
receiver and decoder 202 and a digital-to-audio converter 204. 

[0192] As noted above with reference to Figure 8, the audio device S, B can be 
any one of a number of different audio devices. For example, but without limitation, the 
audio device S, B can be a personal audio player such as a tape player, a CD player, a DVD 
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player, an MPS player, and the like. Alternatively, where the transceiver 114 is configured 
only to transmit a signal, the audio device S, B can be, for example, but without limitation, an 
audio recording device, a palm top computer, a laptop computer, a cell phone, and the like. 

[0193] For purposes of illustration, the audio device S, B will be configured only 
to transmit a signal to the transceiver 114. Thus, in this embodiment, the audio device S, B 
includes an MP3 player 206 and an encoder and transmitter 208. An antenna 210 is 
illustrated schematically and is connected to the encoder and transmitter 208. As an 
illustrative example, the MP3 player 206 outputs a signal at 128kbps (NRZ data). However, 
other data rates can be used. The encoder and transmitter 208 is configured to encode the 
128kbps signal from the MP3 player and to transmit it through the antenna 210. For 
example, the encoder and transmitter 208 can be configured to transmit the encoded signal on 
a carrier signal centered on 49 MHz . 

[0194] The receiver and decoder 202 can be configured to receive the carrier 
signal of 49 MHz through the antenna 118, decode the digital signal, and transmit the digital 
signal to the digital-to-audio converter 204. The digital4o-audio converter 204 can be 
connected to the speakers 14,16 and thereby provide an audio output that is audible to the 
user. 

[0195] With reference to Figure 18, the 128kbps signal from the MP3 player 206 
is identified by the reference numeral 212. In one embodiment, the encoder and transmitter 
208 can be configured to encode the signal 212 from the MP3 player 206. The encoded 
signal from the encoder and transmitter 208 is identified by reference numeral 216. 

[0196] The encoder and transmitter 208 can be configured to encode each pulse 
214 of the signal 212 into a pattern of pulses, one pattern being identified by the reference 
numeral 218. 

[0197] In the lower portion of Figure 18, signal 220 represents an enlarged 
illustration of the portion of the signal 216 identified by a circle 222. As shown in Figure 18, 
the pattem 218 is comprised of a series of 50 MHz and 48 MHz signals. 

[0198] With reference to Figure 19, a more detailed illustration of the transceiver 
1 14 is illustrated therein. As shown in Figure 19, the transceiver includes a preamplifier 230, 
a band pass filter 232, and an amplifier 234 connected in series. The preamplifier 230 and 
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the amplifier 234 can be of any known type, as known to those of ordinary skill in the art. 
The band filter 232, in the present embodiment, can be constructed as a band pass filter, 
allowing signals having a fi-equency from 48 MHz to 50 MHz, inclusive, to pass 
therethrough. Alternatively, the band filter 232 can be comprised of three band pass filters 
configured to allow fi-equencies centered on 48 MHz, 49 MHz, and 50 MHz, respectively, 
pass therethrough. 

[0199] The transceiver 1 14 also includes a signal detector 236 and a system clock 
circuit 238. The signal detector 236 comprises three signal detectors, i.e., a 49 MHz detector 
240, a 48 MHz detector 242 and a 50 MHz detector 244. The 49 MHz detector 240 is 
connected to a carrier detector 246. As is schematically illustrated in Figure 19, when the 
signal detector 236 detects a 49 MHz signal, which corresponds to a state in which no audio 
signal is being transmitted fi"om the MP3 player 206, the carrier detector 246 causes the 
transceiver 1 14 to enter a sleep mode, schematically illustrated by the operation block 248. 

[0200] As the detectors 242, 244 detect 48 MHz and 50 MHz detectors, 
respectively, they output signals to a spread spectrum pattern detector 250. The spread 
spectrurii pattem detector outputs a corresponding signal to a serial-to-parallel converter 252. 
The output of the serial-to-parallel converter 252 is output to a digital-to-analog converter 
204. A "class D" audio amplifier (not shown), for example, but without limitation, can be 
connected to the output of the digital-to-audio converter 204 to thereby supply an audio 
signal to the speakers 14, 14A, 14B, 14C, 14D, 14E, 16, 16A, 16B, 16C, 16D, 16E. It is to 
be noted that the encoding performed by the encoder and transmitter 208 can be in 
accordance with known signal processing techniques, such as, for example, but without 
limitation, CDMA, TDMA, FDM, FM, FSK, PSK, BPSK, QPSK, M-ARYPSK, MSK, etc. 
In this embodiment, the transceiver 1 14 can operate with a single channel. 

[0201] With reference to Figure 20, a dual channel transceiver 114i is 
schematically illustrated therein. In this modification, the transceiver 114i is configured to 
simultaneously receive two signals, one signal centered on 46 MHz, and a second signal 
centered on 49 MHz. Thus, the transceiver 114i includes four band-pass filters. The first 
filter 250 is configured to allow a signal at 45.9 MHz plus or minus 100 kHz to pass 
therethrough. A second filter 252 is configured to allow signals at 46.1 MHz plus or minus 
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100 kHz to pass therethrough. The third filter 254 is configured to allow signals at 48.9 MHz 
plus or minus 100 kHz to pass therethrough. A fourth filter 256 is configured to allow 
signals at 49.1 MHz plus or minus 100 kHz to pass therethrough. As such, the transceiver 
1 14 can receive two simultaneous signals, as noted above, one being centered at 46 MHz and 
one being centered at 49 MHz. Thus, this modification can be used to receive two audio 
signals simultaneously, for example, left and right signals of the stereo audio signal. 

[0202] Each of the transceivers 114, 114i, illustrated in Figures 17-20, can be 
configured to receive one pattern 218, a plurality of different signals 218 or only one unique 
pattem 218. Additionally, as known in the art, the transceiver 114 or 11 4i and the encoder 
208 can include pseudo random generators which vary the pattem 218 according to a 
predetermined sequence. Thus, the receiver and decoder 202 can be configured to auto 
synchronize by recognizing a portion of the predetermined sequence. 

[0203] In an application where the transceiver 114 operates according to the 
BLUETOOTH™ standards, the transceiver 114 communicates with the transmitter according 
to a spread spectrum protocol so as to establish communication in a short range wireless 
environment with the minimal risk of interference with other devices. For example, the 
transceiver 114 can communicate with a BLUETOOTH™ enabled MP3 player, or other 
audio device. The audio device IOC can receive the output signal from the BLUETOOTH™ 
enabled MP3 player, and then output the audio signals to the interface 116. Optionally, the 
signal can be a stereo signal. The interface 116 can then direct the left and right audio signals 
to the speakers 14, 14A, 14B, 14C, 14D, 14E, 16, 16A, 16B, 16C, 16D, 16E through the 
speaker lines 120, 122. 

[0204] In accordance with the BLUETOOTHtm standard, for example, but 
without limitation, the transceiver 1 14 can operate in a half duplex mode in which signals are 
transmitted in only one direction. For example, at any one moment, the transceiver 114 can 
only either receive signals and direct them to the speakers 14, 14A, 14B, 14C, 14D, 14E, 16, 
16A, 16B, 16C, 16D, 16E or transmit signals, for example, firom the microphone 75, 124, 
124D, 124E to another device through the antenna 118, 118D, 118D'. Alternatively, the 
transceiver 1 14 can be configured to operate in a fiiU duplex mode in which simultaneous of 
audio signals are received and transmitted to the speakers 14, 14 A, 14B, 14C, 14D, 14E, 16, 
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16A, 16B, 16C, 16D, 16E and simultaneously audio signals from the microphone 75, 124, 
124D, 124E are transmitted through the antenna 118, 1 18D, 1 18D' to a cooperating wireless 
device. 

[0205] Further, the interface 116 can include a processor and a memory for 
providing added functionality. For example, the interface 116 can be configured to allow a 
user to control the cooperating wireless device, such as a cell phone. In an illustrative, non- 
limiting embodiment, where the transceiver 114 is a BLUETOOTH™ device, the interface 
116 can be configured to support a hands-free protocol, as set forth in the BLUETOOTH™ 
hands-free protocol published October 22, 2001, the entire contents of which is hereby 
expressly incorporated by reference. Optionally, the interface 116 can be configured to 
comply with other protocols such as, for example, but without limitation, general access 
profile, service discovery application profile, cordless telephony profile, intercom profile, 
serial port profile, headset profile, dialup networking profile, fax profile, land access profile, 
generic object exchange profile, object push profile, file transfer profile, and synchronization 
profile, published October 22, 2001, the entire contents of each of which being hereby 
expressly incorporated by reference. Additionally, the "Specification of the Bluetooth 
System, Core", version 1.1, published February 22, 2001 is hereby expressly incorporated by 
reference. 

[0206] The headset profile is designed to be used for interfacing a headset having 
one earphone, a microphone, and a transceiver wom by the wearer, for example, on a belt 
clip, with a cordless phone through a wireless connection. According to the headset profile, 
certain commands can be issued from a headset, such as the audio devices 10, lOA, lOA', 
lOB, IOC, lOD, and lOE, using an AT command protocol. In such a protocol, text 
commands must be input to the BLUETOOTIFm device, which the BLUETOOTH™ device 
then transmits wirelessly to a synchronized BLUETOOTH™ enabled device. Such 
commands include, for example, but without limitation, initiating a call, terminating a call, 
and redialing a previously dialed number. 

[0207] With reference to Figure 9A, the interface electronics 116 can include 
audio or "aural" menus that can be selected by user. For example, a user can initiate an audio 
menu by depressing the button 150 (Figures 10-12). Upon initiation of the audio menus, the 
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interface electronics 116 can send an audio signal to the speakers 14, 14A, 14B, 14C, 14D, 
14E, 16, 16A, 16B, 16C, 16D, 16E including a humanoid voice. The voice signal can 
indicate that a first menu option is available. For example, but without limitation, the first 
menu choice can be to initiate a call Thus, when the user pushes the button 150 the first 
time, the user will hear the words "initiate a call," emanating from the speakers 14, 14 A, 14B, 
14C, 14D, 14E, 16, 16A, 16B, 16C, 16D, 16E. If the user wishes to initiate a call, the user 
can depress the button 150 again which will send the appropriate AT command to the 
transceiver 1 14 so as to transmit the proper AT code to the cellular phone source device S, B 
(Figure 8). 

[0208] The user can be provided with fiirther convenience if there are other menu 
choices available, for example, if the user does not wish to choose the first menu option, the 
user can depress either the forward or rearward portions 156, 158 of the button 150 so as to 
"scroll" through other audio menu options. For example, other audio menu options can 
include, for example, but without limitation, phonebook, email, clock, voice commands, and 
other menu options typically available on cellular phones and/or personal audio devices such 
as MP3 players. 

[0209] As an illustrative, but non-limiting example, if a user wishes to access the 
phonebook, the user can depress the button 150 to initiate the audio menu, then "scroll" to 
the phonebook by depressing the portions 156 or 158 xmtil the user hears the word 
"phonebook" in the speakers 14, 14A, 14B, 14C, 14D, 14E, 16, 16A, 16B, 16C, 16D, 16E. 
Once the user hears the word "phonebook," the user can depress the button 150 again to enter 
the phonebook. Thereafter, the user can depress the portions 156, 158 to "scroll" through 
phonebook entries. As the user scrolls through the phonebook entries, the interface 116 can 
be configured to cause the cellular phone to scroll through the phonebook and thereby 
transmit an audio signal of a humanoid voice indicating entries in the phonebook. When the 
user hears the name of the person or entity which the user desires to call, the user can again 
push the button 150 to initiate a call to that entity. 

[0210] In this embodiment, the cell phone can be configured with a text-to-voice 
speech engine which generates a humanoid voice corresponding to entries of the phonebook. 
Such speech engines are known in the art and are not described further herein. 
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[0211] A text-to-speech engine can provide further convenient uses for a user. 
For example, if the cell phone or other source device is configured to receive email, the 
device can be configured to signal the user with an audio signal that an email has been 
received. The user can send a signal to the source device so as to open the email The text- 
to-speech engine can be configured to read the email to the user. Thus, a user can "listen" to 
email through the audio device 10, lOA, lOA', lOB, IOC, lOD, lOE, without manually 
operating the source device. 

[0212] A further option is to allow a user to respond to such an email. For 
example, the user could record an audio file, such as, for example, but without limitation a 
.WAV, .MP3 file as an attachment to a reply email. For such a feature, the interface 1 16 can 
be configured to automatically provide a user with options at the end of an email that is read 
to the user. For example, after the text-to-speech engine finishes "reading" the email to the 
user, the interface device 116 can enter another audio menu. Such an audio menu can include 
a reply option, a forward option, or other options. If a user wishes to reply, the user can 
"scroll" until the user hears the word "reply." Once the user hears the word "reply" the user 
can depress the button 150 to enter a reply mode. As noted above, these types of commands 
can be issued using an AT command protocol, to which the source device will also be 
configured to respond. As noted above, one audio menu option can include voice command. 
For example, when a user chooses the voice command option, the interface electronic 116 
can reconfigure to send an AT command to the source device, such as a cellular phone, to 
accept voice commands directly from the transceiver 1 14. Thus, as the user speaks, the audio 
signal is directed to the source device, which in tum is configured to issue audio indicators 
back to the user, through the speakers 14, 14A, 14B, 14C, 14D, 14E, 16, 16A, 16B, 16C, 
16D, 16E , to guide the user through such a voice command. 

[0213] For example, if a user chooses a voice command option, the user could 
issue commands such as, for example, but without limitation, "phonebook" or "call alpha." 
With a source device such as a cellular phone, that has a speech recognition engine and that is 
properly trained to recognize the voice of the user, the user can automatically enter the 
phonebook mode or directly call the phonebook listing "alpha," of course, as is apparent to 
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one of ordinary skill in the art, such a voice command protocol could be used to issue other 
commands as well. 

[0214] In another alternative, the interface electronics 116 can include a speech 
recognition engine and audio menus. In this alternative, the interface electronics 116 can 
recognize speech from the user, convert the speech to AT commands, and control this source 
device using a standard AT command protocol. 

[0215] For example, but without limitation, the source device B can be in the 
form of a palm-top or hand-held computer known as a BLACKBERRY^^. The presently 
marketed BLACKBERRY"^^ devices can communicate with a variety of wireless networks 
for receiving email, phone calls, and/or internet browsing. One aspect of at least one of the 
present inventions includes the realization that such a hand-held computer can include a text- 
to-speech engine. Thus, such a hand-held computer can be used in conjunction with any of 
the audio devices 10, lOA, lOA', lOB to allow a user to "hear" emails, or other text 
documents without the need to hold or look at the device B. Preferably, the hand-held 
computer includes a further wireless transceiver compatible with at least one of the 
transceivers 114, 114i. As such, a user can use any of the audio devices IOC, lOD, lOE to 
"hear" emails, or other text documents without the need to hold or look at the device B. 
Thus, a presently preferred hand-held computer, as a non-limiting example, includes a 
BLACKBERRY^^ hand-held device including long range wireless network hardware for 
email and internet browsing capabiUty, a BLUETOOTH™ transceiver for two-way short 
range audio and/or data audio communication, and a text-to-speech engine. 

[0216] Preferably, the transceiver 114 is configured to transmit signals at about 
100 mW. More preferably, the transceiver 114 is configured to transmit signals at no more 
than lOOmW. As such, the transceiver 114 uses less power. This is particularly 
advantageous because the power source 112 can be made smaller and thus lighter while 
providing a practicable duration of power between charges or replacement of the power 
source 112, 

[0217] Of course, the foregoing description is that of a preferred construction 
having certain features, aspects and advantages in accordance with the present invention. 
Accordingly, various changes and modifications may be made to the above-described 
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arrangements without departing from the spirit and scope of the invention, as defined by the 
appended claims. 
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